As the new year takes shape, the schedule of events is com- 
ing clear. There are contests nearly every weekend, a myriad 
of activities for some good old-fashioned discussion in-per- 
son, no small amount of opportunities to learn, and more - but 
which will you actually do? Here is a list to think about: 
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HF Digital Modes 
| 6Meters | 52.580-MHz | 151.4Hz | 

by Dave Casler, KE@OG 
via YouTube 


sites habe-4 dlcagebstt dia 
Meeting Starts at 7pm 


Meeting Location: Club Net 
American Red Cross, WVARA’s club net is on the W6PIY repeaters 
Silicon Valley Chapter each Tuesday at 8:30 pm. All repeaters are 
2731 N. First Street at Plumeria Dr linked together during the net. The net script 
(southwest corner) in San Jose can be found at www.wvara.org/net.html . 


Visitors Are Welcome! 


President’s Letter 


Feb 15 — FARS Annual Dinner — A chance to meet some 
great hams and hear an interesting talk. 


Apr 4— ARRL Rookie Roundup — A great 6 hour contest 
where experience will disqualify you. SSB is on the 4th 
and RTTY is on the 18th. 


Apr 26-28 — Backcountry Weekend — Communications for the backside of Henry Coe SP 
for a multi-day event. 


May 17-19 — Maker Faire — A fascinating collection of techies and artists with amazing 
ideas. 


Jun 8 — Hunting Hollow 5K/10K — Communications for a trail run. 


¢ Jun 8-10 — ARRL VHF Contest — A far simpler contest you can sit in your car and do to 
get some practice. 


¢ Jun 22-23 — ARRL Field Day —A public outreach activity disguised as a contest. 


* Dec 1-—Los Gatos Christmas Parade — Get involved with LG/MS ACS-RACES and you 
could help here. 


There are many more, such as the Jul 4 Morgan Hill Freedom Fest, Jul 26-28 Gilroy Garlic 
Fest, activities you could do with your kid’s school to show them propagation or satellites or 
something, and the list goes on. 


Our hobby is one with many ways to enjoy it, some of which are clearly captured in the ARRL 
Mission Statement: 


The ARRL strives for every member to get involved, get active, and get on the air; Encour- 
ages radio experimentation and, through its members, advances radio technology and 
education; and organizes and trains volunteers to serve their communities by providing 
public service and emergency communications. 


See you at the meeting! 
Bobby KOXI 


February Meeting Topic 
Dave Casler, KEOOG 


Dave Casler, KE@OG, was first licensed as a novice in 1975. An electrical engineer, most 

of his career involved the Federal government and the Department of Defense in some way. 
He’s an Air Force vet and retired from IBM in 2013 to focus on his YouTube channel at www. 
YouTube.com/user/davecasler. Dave’s channel also includes training videos for Technician, 
General, and Amateur Extra. Uniquely, Dave's training videos follow the ARRL license manu- 
als section for section, chapter for chapter. Dave focuses on the technical material and back- 
ground information, and deliberately does not teach the test, so his videos are a supplement 
to, rather than a replacement for, the ARRL license manuals. Dave has been an ARRL mem- 
ber for over 40 years. Dave lives with his wife, Loretta, KBOVWW, near Ridgway, Colorado. 
See his website at www.dcasler.com. He can be reached at keQog@arrl.net. 


2019 BOD Budget - Membership Vote 


The 2019 budget has been approved by the BOD and will be voted on during the February 
13 meeting. For more information, see the Treasurer’s Report on pages 7 - 9 of this Hetero- 
dyne. 


Travis Wise, KB8FOU 
has Rejoined WVARA 
Welcome Back, Travis!!! 
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Flag Day with FT8 
Bill Frantz, AE6JV 


Flag Day with FT8 


Bill Frantz, AE6JV 

West Valley Amateur Radio Association 
Northern California DX Club 

Northern California Contest Club 


Abstract 


Recently a community of over 20,000 users did a conversion between release 1 and release 2 of a amateur radio digital 
communications protocol called FT8. The old version of the protocol was not compatible with the new version, resulting in 
a "flag day" event for users. However, the conversion was rapid and proceeded smoothly. Lessons from this conversion 
should be useful for other software projects. 


Introduction 


The new FT8 digital transmission mode has taken the amateur radio world by storm. Adoption has been overwhelmingly 
rapid, going from nothing at its first release in July 2017 to the most popular mode for many uses in December 2018. 


FT8 is the invention of Steven Franke, K9AN, and Joe Taylor, K1JT. (Joe won the Nobel Prize in Physics laureate for his 
discovery with Russell Hulse of a "new type of pulsar, a discovery that has opened up new possibilities for the study of 
gravitation."[1]) It is a "weak signal" mode using 50 Hz bandwidth for each signal, and can decode stations that are 24 dB 
below the voice signal bandwidth noise level. 


It is an evolving protocol and has recently been through a major change, from 75 bit messages to 77 bit messages. When 
you make a major change in a computer protocol, and indeed, FT8 is a computer protocol, there are two ways to 
introduce the change. (1) You can code the new protocol to inter-operate with the old protocol, or (2) you can have a 
"Flag Day" where everyone changes to the new protocol at the same time. (A "flag day" is when everyone has to adopt 
the new protocol at about the same time or lose connection with those who have adopted it.) 


Historically, computer engineers have avoided flag days like the plague. Getting everyone to change at the same time is 
almost impossible, and it is easier to design inter-operation. The FT8 implementors made the other choice; to have a flag 
day. It is interesting examine why they made that choice and how they succeeded with that choice. 


Bill Somerville, G4WJS reported on January 16, 2019 [2] 


"The situation with the 75-bit to 77-bit update of the FT8 protocol has 
several constraints that are uncommon elsewhere and particularly 
uncommon when they are all combined, including: 


"41) It is a communications protocol where every user wishes to be able 
to communicate with any other, 2) the old version will not understand 
the new protocol, at least without an upgrade, 3) WSJT-X is FOSS 
[Freee Open Source Software] with no charges for use or upgrade, 4) 
the core WSJT development team is tiny and has no wish to support 
multiple GA [General Availability] versions. 


"Given these constraints and a desire not to consume extra valuable 
digital modes bandwidth, any opportunity for old protocol users who do 
not wish to upgrade should be avoided. Having a new version that still 
talks the old protocol just exacerbates the potential schism of users 
since it allows those reluctant to upgrade to continue using the old 
protocol, at least until the number of indecipherable signals which 

are QRM [interference] to their decoder overwhelms them." 
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Joe Taylor reported on January 17, 2019 [2]: 


"1. We published a schedule, three months in advance, specifying target 
dates for intermediate candidate releases for beta testing. We 
publicized this schedule as widely as possible, and we stuck to it. 


"2. The first three candidate releases included "bi-lingual" capability 
for the old and new protocols. This helped to encourage beta testing 
and feedback from interested users, and helped to show users that 
upgrading was a simple drop-in replacement. 


"3. Candidate releases 4 and 5 were "new protocol only". They allowed 
us to eliminate large amounts of obsolete code and fix most of the 
bugs introduced by these wholesale changes." 


Operations are usually a lot more pleasant when everyone is running the same version of a protocol. As Bill Somerville 
notes above, keeping the community of users together has a significant long-term value. 


Inter-operation logic tends to be buggy as noted by Joe Taylor above, and those problems "just go away" with a flag day. 
A flag day also allows a development team to concentrate on more valuable tasks. 


Also, with only 77 bits ina message, spending a bit or several on a message format ID is very expensive. Considering 
that it takes 15 seconds to send each of these messages, and another 15 seconds to receive the reply, every bit is 
precious. 


Another consideration is that the old and new formats can coexist operating on different frequencies. They just can't talk 
to each other. People who haven't converted can still communicate with others who haven't converted, somewhat easing 
the need for everyone to change "at once". However seeing a lot of strong signals that can't be decoded is a significant 
incentive to find out what the problem is and fix it. 


Changeover Time Line 


So what was the result when the team announced they would have Release 2.0 available on December 10, 2018 and 
expected everyone to convert by January 1, 2019? In a word, success! From the wsjt-x developer email list: 


Joe Tailor reported [3]: 


"Monitoring 20 meters just 3 hours after WSJT-X 2.0 had been released, 
| found that nearly half of the active stations were already using it. 
| made 18 QSOs [contacts] in about half an hour. 


"According to PSK Reporter* statistics, at least 1620 callsigns have 
been making QSOs with the new version. This is now ~7.5 hours after 
the v2.0 GA release." 


Dwight NS9I reported [4]: 70 q's [contacts] and all is well ... amazed at the activity, including DX [foreign stations] on all 
the bands. 


On December 12, Tom OH6VDA reported [5]: And right now aproximately 8000 V2.0 users of a total of 21 000 WSJT-X 
users, according to Pskreporter.info#. :) 


On December 12, Richard KF5OIM reported [6]: wjstx 2.0.0 has landed in the Fedora testing repositories for Fedora 28, 
29, Rawhide and Fedora EPEL 7 (CentOS,SL,etc) 


On December 12, Ted K9IMM reported [7]: 


| have a multi-band FT8 skimmer. It skims 7 bands from 160M-15M 
(excluding 60M). 
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| converted the skimmer to V2.0.0 yesterday about this time. 
Ordinarily, my V1.9.1 spot rate was about 10,000-12,000 spots per day. 
In the last 24 hours my V2.0.0 spot rate is 7700/day. 


So...Either there are a huge amount of new FT8 users running V2.0.0, 
or users are converting to the new version at a very satisfyingly 
rapid rate. 


Pretty amazing for a release 2 days old. 


On December 14, Joe Taylor reported [8]: 
This morning | ran an instance of WSJT-X v1.9.1 in parallel with 
WSJT-X 2.0. An informal count of decodes in the old and new protocols 
shows far more activity using the new 77-bit messages. Here are the 
rough statistics, given as the ratio of new- to old-style decodes: 


For FT8: 


On December, 14, Charlie WD5BJT reported [9]: | mostly operate on the 6 meter band using FT-8. Of the many operators 
on the band last night, | decoded only two users of the old protocol. 


On January 2, 2019, a late adopter reported [10]: My version of WSJT-X is 1.8.0 | don't decode anything, WF [Waterfall, 
a way of seeing all the signals on a band] clearly has big signals on it that come and go every 15 sec. Do | need to 
upgrade? 


Conclusions 


This change was a very successful flag day. There is almost no one using the old version after the end of the cut-over 
period. There are almost no complaints about the need to change. 


Things that made this success possible: 

Most of the usage of FT8 is concentrated in a small percentage of the users. This small percentage of users were early 
adopters. As a result, nearly half to the signals on one band were in the new format only 3 hours after the release of the 
new version. 

There were a number of features in the new version of the software that would attract users to convert. These included 
better classification of a received station's location (for people interested in long distance communication) and support for 
more kinds of on-the-air ham radio activities. 


Conversion was a simple drop-in replacement without a lot of effort required from the user. 


File data formats did not change except for the details of some debugging information. Information about contacts made 
with the old version were available to the new version. 


A use could easily switch back and forth between the old and new version, easing concerns of early adopters. 
Software developers with similar advantages should give more consideration to having a flag day instead of including 


inter-operation code in their applications. A flag day might be particularly attractive if there is a strong desire to keep from 
splitting the user community, or if the development team is small. 


* PSK Reporter is a world-wide amateur radio service which listens for digital signals and reports which ones it hears via 
the Internet. See: <https://pskreporter.info/> and <https://pskreporter.info/cgi-bin/pskstats. pI> 
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# PSK Reporter can take up to a week to notice that a station is using the new version. 
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Electronics Flea Market - March 9 
https://www.electronicsfleamarket.com/schedule 
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Treasurer’s Report 
Submitted by Peri Frantz, KIGSLX 


On the following page is a replacement for the 2018 Quarterly Activity Report that was printed in 
the January Heterodyne. For reasons | do not yet understand, it did not include data from the first 
quarter (Jan-March). The Position statement in the January Het is ok as printed. If anything looks 
weird, feel free to ask questions, as my confidence in QuickBooks has been shaken by this mishap. 


Beginning this year (2019) | will only be producing quarterly reports, so there is no January report. 
A 1st quarter report will appear in the in April Het. 


Also, following is the budget proposal that | plan to ask the group to approve for 2019 at the Febru- 
ary WVARA Meeting, assuming the BOD is OK with it. | am still waiting for their go-ahead. 


Peri Frantz, KIGSLX, WVARA Treasurer 
treasurerQwvara.or 
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WVARA 
Statement of Activity Report Revised |01/30/19 
January through December 2018 
lst Qtr 2nd Qtr 3rd Qtr 4th Qtr 2018 
Jan - Mar | Apr-Jun) Jul - Sep 
'18 '18 '18 Oct - Dec'18 | TOTAL 
Income 
4100 — Program Income 
4150 — Flea Market Reciepts 0.00 0.00 522.15 2,955.00] 3,477.15 
4110 — Membership Dues 
4111 — Indiv. Assn. ($15) 177.00 60.00 60.00 105.00} 402.00 
4112 — Indiv. Repeater (12) 84.00 48.00 48.00 60.00; 240.00 
4113 — Fam. Assn. ($20) 100.00 40.00 60.00 40.00; 240.00 
4114 — Fam. Repeater ($18) 90.00 36.00 54.00 36.00] 216.00 
Total 4110 — Membership Dues 451.00 184.00 222.00 241.00} 1,098.00] | 
Total 4100 — Program Income 451.00 184.00 744.15 3,196.00; 4,575.15 
4200 — Misc. Income 
4210 — Sales - Mugs 132.00 24.00 0.00 0.00 156.00 
4220 — Bank Income Earned 0.11 0.12 0.12 0.12 0.47 
4230 — Sales - T-Shirts 0.00 280.00 0.00 0.00; 280.00 
4240 — Sales - Mouse Pads 0.00 30.00 0.00 0.00 30.00 
4290 — Other misc. Income 0.00 15.00 10.00 0.10 25.10 
Total 4200 — Misc. Income 132.11 349.12 10.12 0.22; 491.57 
4800 — Donations 100.00 20.00 2.00 5.00| 127.00] | 
Total Income 683.11 553.12 756.27 3,201.22 | 5,193.72 
Expense 
5300 — Flea Market Expenses 0.00 0.00 1,329.30 0.00) 1,329.30 
5500 — Program Expenses 
5520 — Field Day Expenses 0.00 0.00 0.00 87.68 87.68 
5530 - CQP Expenses 
5590 - Misc Actvity Expenses, Other Contests | | 
Total 5500 — Program Expenses 0.00 0.00 0.00 87.68 87.68 
5200 — Membership Expenses 
5230 — Holiday Party 0.00 0.00 0.00 444.62} 444.62 
5210 — Badges 0.00 136.00 0.00 0.00} 136.00 
5240 - Summer picnic 
5220 — Meeting Expenses 
Total 5200 — Membership Expenses 0.00 136.00 0.00 444.62 580.62 
5100 — Administrative Expenses 
5110 — Finance Fees Paid 8.85 9.25 4.15 8.94 31.19 
5120 — Insurance 0.00 0.00 0.00 355.00} 355.00 
5140 — Web Hosting Expense 59.40 0.00 0.00 10.00 69.40 
5150 — PO Box Rental 0.00 0.00 82.00 0.00 82.00 
5190 — Misc. Expense 400.00} 310.00 0.00 0.00| 710.00] — 
Total 5100 — Administrative Expenses 468.25 319.25 86.15 373.94) 1,247.59 
6000 — Repeater Expenses 
6100 — Repeater Maintenance 0.00 138.82 473.80 0.00} 612.62] _ 
6200 —- NARCC Dues | | 
6900 - Repeater Misc. | | 
‘Total 6000 — Repeater Expenses 0.00 138.82 473.80 0.00| 612.62] — 
Total Expense 468.25 594.07 1,889.25 906.24 | 3,857.81) | 
Net Income 214.86 -40.95) -1,132.98 2,294.98/ 1,335.91 
Actvity by Function 
Flea Market 
Income 
4150 — Flea Market Reciepts 3,477.15 
5300 — Flea Market Expenses 1,329.30) | 
Flea Market Net Gain 2,147.85 
Repeater 
4110 — Membership Dues 
4112 — Indiv. Repeater (12) 240.00 
4114 — Fam. Repeater ($18) 216.00] _ 
Total Repeater Dues 456.00 
‘Total 6000 — Repeater Expenses 612.62] | 
Repeater Change -156.62 
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WVARA 


WVARA 


Statement of Activity 01/30/19| |2019 Proposed Budget 
January through December 2018 
2018 
Comparison! Proposed 
L | TOTAL | |2018 Budget; to budget* |2019 Budget 
Income 
4100 — Program Income 
|4150 — Flea Market Reciepts 3,477.15 3,500.00 -22.85 3,500.00 
4110 — Membership Dues 
/4111 — Indiv. Assn. ($15) 402.00 
4112 — Indiv. Repeater (12) 240.00 
4113 — Fam. Assn. ($20) 240.00 
4114 — Fam. Repeater ($18) 216.00 
Total 4110 — Membership Dues 1,098.00 1,400.00 -302.00 1,000.00 |2019 estimated below 2018 actuals 
Total 4100 — Program Income 4,575.15 4,900.00 -324.85 4,500.00 
4200 — Misc. Income 
4210 — Sales - Mugs 156.00 
4220 — Bank Income Earned 0.47 
4230 — Sales - T-Shirts 280.00 
4240 — Sales - Mouse Pads 30.00 
[4290 — Other misc. Income 25.10 
Total 4200 — Misc. Income 491.57 0.00 491.57 500.00 
[4800 — Donations 127.00 400.00 200.00 
Total Income 5,193.72 5,300.00 5,200.00 
Expense 
5300 — Flea Market Expenses 1,329.30 2,650.00 1,320.70 1,800.00 
5500 — Program Expenses 
5520 — Field Day Expenses 87.68 500.00 412.32 500.00 
5530 - CQP Expenses 25.00 25.00 25.00 
5590 - Misc Actvity Expenses, Other Conte 300.00 300.00 300.00 
Total 5500 — Program Expenses 87.68 | 825.00 2,625.00 
5200 — Membership Expenses 
5230 — Holiday Party 444.62 500.00 55.38 500.00 |Mostly door przies 
5210 — Badges 136.00 125.00 -11.00 200.00 |Includes overdue badges 
5240 - Summer picnic 90.00 90.00 90.00 |2018 Picnic expense paid in 2019 
[5220 — Meeting Expenses 25.00 25.00 25.00} 
Total 5200 — Membership Expenses 580.62 740.00 815.00 
5100 — Administrative Expenses 
5110 — Finance Fees Paid 31.19 50.00 18.81 60.00 
5120 — Insurance 355.00 360.00 5.00 380.00 
5140 — Web Hosting Expense 69.40 100.00 30.60 100.00 
5150 — PO Box Rental 82.00 70.00 -12.00 85.00 
5190 — Misc. Expense 710.00 75.00 -635.00 75.00 
Total 5100 — Administrative Expenses 1,247.59 655.00 700.00 
* 6000 — Repeater Expenses 
6100 — Repeater Maintenance 612.62 350.00 -262.62 350.00 
6200 - NARCC Dues 20.00 20.00 20.00 |2018 Check written, not cashed 
6900 - Repeater Misc. 750.00 
Total 6000 — Repeater Expenses 612.62 370.00 1,120.00 
Total Expense 3,857.81 5,240.00 5,260.00 
Net Income 1,335.91 60.00 -60.00|To be covered from Repeater Fund 


* Comparison to budget: Pi 


ositive number - We did better than bugeted, negative, we did 


worse. 
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Two Antennas ... 


Two antennas on a roof got together and married. The 
ceremony wasn’t much, but the reception was great! 


73 Tom, W6ESL 
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